Isolation and characterization of galactose-specific carbohydrate-binding protein from Guerin tumor cells.
Carbohydrate-binding protein with specificity towards galactose was isolated from Guerin tumor cells. This protein had molecular weight of 51 kDa in dissociating and reducing conditions. It was phosphorylated, but not glycosylated, having two isoforms with pIs corresponding to 7.3 and 7.9. We found predominantly cytoplasmic and nuclear, but not plasma membrane, localization of the isolated protein. Oxidative conditions and presence of the ligand are required for the protein to oligomerize. Probing of the carbohydrate-binding domain with sugar derivatives showed that hydroxyl groups at C3, C4 and C6 positions of galactose, as well as at C3 and C6 positions of the glucose part of NAcLactosamine are involved in ligand binding. Tyrosine, tryptophan and histidine amino acids were found to participate in binding of the galactose ligand. N-linked multivalent macromolecular ligands, containing up to four antennae, bound to the isolated protein with positive cooperativity. Affinity for NAcLactosamine, as measured by its I(50) value, was 7918-times higher than that for galactose. Binding of galactose to the combining site was enthalpically driven, dH=-32.16 (kJ mol(-1)), with K(d) in the micromolar range, 32.25 x 10(4) mol(-1).